Sodium channel expression within chronic multiple sclerosis plaques.
Multiple sclerosis (MS) is characterized by focal destruction of myelin sheaths, gliotic scars, and axonal damage that contributes to the accumulation of nonremitting clinical deficits. Previous studies have demonstrated coexpression of sodium channel Nav1.6 and the sodium-calcium exchanger (NCX), together with beta-amyloid precursor protein (beta-APP), a marker of axonal damage, in degenerating axons within acute MS lesions. Axonal degeneration is less frequent within chronic MS lesions than in acute plaques, although current evidence suggests that axonal loss in chronic lesions ("slow burn") is a major contributor to accumulating disability. It is not known, however, whether axonal degenerations in chronic and acute lesions share common mechanisms, despite radically differing extracellular milieus. In this study, the expression of sodium channels Nav1.2 and Nav1.6 and of NCX was examined in chronic MS plaques within the spinal cord. Nav1.2 immunostaining was not observed along demyelinated axons in chronic lesions but was expressed by scar and reactive astrocytes within the plaque. Nav1.6 immunoreactivity, which was intense at nodes of Ranvier in normal appearing white matter in the same sections, was present in approximately one-third of the demyelinated axons within these plaques in a patchy rather than continuous distribution. NCX was not detected in demyelinated axons within chronic lesions, although it was clearly present within the scar astrocytes surrounding the demyelinated axons. beta-APP accumulation occurred in a small percentage of axons within chronic lesions within the spinal cord, but beta-APP was not preferentially present in axons that expressed Nav1.6. These observations suggest that different mechanisms underlie axonal degeneration in acute and chronic MS lesions, with axonal injury occurring at sites of coexpression of Nav1.6 and NCX in acute lesions but independent of coexpression of these 2 molecules in chronic lesions.